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(57) ABSTRACT

A shock and vibration isolator camera includes a top plate is
attached to a bottom plate via a universal joint that allows the
top plate to pivot about two mutually perpendicular axes
relative to the bottom plate. A camera attachment fitting, such
a Mitchell mount fitting, may be provided on the top plate, for
attaching a camera or camera accessory to the top plate.
Springs are compressed between the top and bottom plates.
Fluid dampeners between the top and bottom plates are con-
nected to a valve that allows dampening to be adjusted.
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CAMERA ISOLATOR WITH ADJUSTABLE
DAMPENING

This Application is a Continuation-in-Part of U.S. patent
application Ser. No. 13/855,485 filed Apr. 2, 2013, now pend-
ing, which is a Continuation-in-Part of U.S. patent applica-
tion Ser. No. 13/542,339 filed Jul. 5, 2012, now pending, and
both of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

The invention provides to an isolator for isolating a camera
from shock and/or vibration. When filming or recording
images, it is often necessary for the camera to be moved over
a floor or ground surface. This movement must be accom-
plished smoothly. Even small amounts of shock or vibration
of the camera can result in images that are shaky, erratic or
blurred. Consequently, it is necessary to provide a steady
platform for the camera by isolating the camera from shock
and vibration. It is an object of the invention to provide an
improved shock and vibration isolator for use with a camera.

SUMMARY OF THE INVENTION

In a new isolator design, a top plate is attached to a bottom
plate via a universal joint that allows the top plate to pivot
about two mutually perpendicular axes relative to the bottom
plate. A camera attachment fitting, such a Mitchell mount
fitting, may be provided on the top plate, for attaching a
camera or camera accessory to the top plate. A threaded fitting
may be provided on the bottom plate, for attaching the isola-
tor to a supporting structure, such as the arm of a camera crane
or camera dolly, or to an intermediate accessory such as a
riser, drop-down, extension, etc. Springs and dampeners are
positioned between the top and bottom plates. The dampeners
are adjustable to match the dampening provided with the load
onthe isolator. The isolator may effectively isolate the camera
from horizontal axis shock and vibration.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings the same element indicates the same ele-
ment in each of the views.

FIG. 1 is a perspective view of a shock and vibration
isolator attached to the arm of a camera dolly and supporting
a camera.

FIG. 2 is an exploded perspective view of the isolator
shown in FIG. 1.

FIG. 3 is a perspective view of the isolator shown in FIGS.
1 and 2, with the top plate removed for purpose of illustration.

FIG. 4 is a side view of the isolator of FIG. 1 shown at a
maximum tilt angle AA.

FIG. 5 is a perspective view ofthe isolator shown in FIG. 1.

FIG. 6 is a top view of the base plate of the isolator as
shown in FIG. 2.

FIG. 7 is a bottom view of the base plate shown in FIG. 6.

FIG. 8 is a top view of the top plate as shown in FIG. 5.

FIG. 9 is a bottom view of the top plate as shown in FIG. 8.

FIG. 10 is a section view of one of the dampeners shown in
FIGS. 2 and 3.

FIG.11isaside view of a spring assembly before assembly
into the isolator as shown in FIG. 2.

FIGS. 12 and 13 are side and section views of the spring
assembly during assembly into the isolator shown in FIGS.
1-5.

DETAILED DESCRIPTION OF THE DRAWINGS

A shown in FIG. 1, an isolator 10 may be supported on a
camera dolly 6 or a camera crane, to isolate a camera 8 from
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shock and vibration. As shown in FIG. 2, a top plate 18 is
attached to a bottom plate 16 via a universal joint 15. The
isolator may be attached to a camera dolly 6 or camera crane
arm using a hollow threaded stud 12 attached to a stud plate 14
on the bottom plate 16.

FIGS. 2 and 3 show an example of a universal joint 15
having an axle ring 20 with lateral and longitudinal axles 22
that are pivotally attached to lateral and longitudinal arms 26,
respectively. The arms may attach to the axles through bear-
ings 24. In the example shown, the lateral arms 26 are
attached to the bottom plate 16 and the longitudinal arms 26
are attached to the top plate 18, using flathead bolts 28. Other
types of universal joints may also be used.

The universal joint 26 allows the top plate 22 to pivot about
lateral and longitudinal axes relative to the bottom plate 24.
The limit of pivoting movement may vary depending on sev-
eral factors. In the design shown, pivoting movement may be
limited to about +/-15 or 12 degrees. The four axles 22 are
equally spaced apart on the circumference of the ring 20. The
terms lateral and longitudinal are used here for description
only, as plates 16 and 18 and the universal joint 15 may be
symmetrical about any centerline or diameter.

As shown in FIGS. 2 and 3, springs 34 are attached to the
top plate 18 and to the bottom plate 16 and bottom plates. Four
equally spaced apart springs 34 may be used, with each spring
34 having a spring foot 32 and a spring cap 36. The spring foot
32 of each spring 34 may be threaded, pressed or bolted onto
the bottom plate 16, with FIG. 2 showing a design having
holes for pressing the feet 32 into the bottom plate 16. The
spring cap 36 of each spring 34 may held against the bottom
surface of the top plate 18 via spring force, with the spring 34
compressed between the plates 16 and 18. Alternatively, flat-
head bolts extending through holes in the top plate 18 may
thread into the spring caps 36, so that both the lower and upper
ends of the springs are positively attached to the bottom and
top plates, respectively. The springs are compressed or pre-
loaded between the plates when the isolator 10 is assembled.
The springs exert an outward, compressive force acting on the
plates tending to hold or return the top plate to the level
position shown in FIG. 2, where the top plate is parallel to the
bottom plate. Although four springs are shown, designs with
three springs, or five or more springs may also be used. A
resilient material, such as blocks or a continuous ring of
resilient material, may optionally be used in place of or in
addition to use of the typically steel individual coil compres-
sion springs shown.

Also as shown in FIGS. 2 and 3, first, second, third and
fourth dampeners, 40, 42, 44 and 46 are positioned between
the plates 16 and 18. The first dampener 40 is paired with the
second dampener 42, and the third dampener 44 paired with
the fourth dampener 46, with each pair of dampeners on
perpendicular diameters of the top or bottom plate. Since the
dampeners are generally rigid, unlike the springs 34, and
since the dimensions and angles between the plates 16 and 18
change during use of the isolator 10, the dampeners, unlike
the springs, cannot be bolted or otherwise rigidly attached
directly to the plates. Rather, the upper and lower ends of the
dampeners may be attached to the top and bottom plates via
ball swivel bearings 62, or similar devices allowing for move-
ment in two axes.

Referring to FIG. 2, in this example flathead bolts 80
extend through holes in the plates and attach to an inner ball
64 of the swivel bearings 62, attaching the upper and lower
ends of the dampeners to the top and bottom plates 16 and 18.
The collar 66 surrounding the inner ball of each swivel bear-
ing 62 may be attached to the top or bottom plate via a set
screw 60 threaded into a radial hole at the outer perimeter of
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the plate. This allows for a compact design, with the isolator
having a height HH in FIG. 1 that may be minimized down to
about 7-12 or 8-15 cm.

FIG. 10 shows one type of dampener that may be used
having a piston 52 that moves into and out of a fluid-filled
cylinder 50. The piston may slide through a seal 54 that seals
the fluid in. A stop ring 56 limits outward movement of the
piston 52. Each of the dampeners may use this design.

As shown in FIGS. 2 and 3 a dampener adjustment system
70 may include first and second valves 72 and 74, such as
needle valves, each having a control knob or lever 78. Hoses
76 connect to the ports 58 of the first dampener 40 and the
third dampener 44 to the first valve 72. Similarly, hoses 76
connect the ports 58 of the second dampener 42 and the fourth
dampener 46 to the second valve 74. Optionally, a single
valve having four ports may be used instead of the two sepa-
rate valves shown.

Referring to FIGS. 6 and 8, threaded outer collar holes 90
may be provided in the base plate 16 and the top plate 18 for
attaching the outer collar 66 of the dampeners 40, 42, 44 and
46. The base plate 16 and the top plate 18 may have webs 94
or similar structural elements to reduce bending under load
and to raise their resonant frequencies. The plates may also
have counterbores or sockets 92 and 96 for receiving the
spring caps 36 and spring feet 32

As shown in FIG. 2, a fitting or feature 30 may be provided
on the top plate 18, to allow a camera or a camera accessory
to be conveniently attached to the top plate. The fitting 30 may
be a Mitchell mount, which is a standard fitting well known in
the motion picture industry. Other types of fittings may of
course optionally be used. The top and bottom plates may be
round and have the same diameter, ranging from about 18 to
30 cm. The top surface of the top plate may be flat, with no
projections or protrusions, to allow a camera or any accessory
(such as a panhead, tilthead, riser, etc.) to be attached without
interference.

In use, the camera (and optionally accessories) i.e., the
payload, is attached onto the top plate 18. The valves 72 and
74 are adjusted by turning the knobs 78 to increase or
decrease the amount of dampening provided by the isolator
10, based on the weight of the payload. By matching the
amount of dampening to the payload weight, the isolator is
able to better isolate the camera from shock and vibration.
FIG. 4 shows the top plate 16 and base plate 18 displaced to a
maximum tilt angle AA, which generally ranges from 8-16 or
10-12 degrees. The terms top plate and base or bottom plate
may be used interchangeably depending on whether the iso-
lator 10 is arranged in an underslung or overslung position,
i.e., whether the structure to which the isolator 10 is attached
using the stud 12 is above or below the isolator 10.

For a lightweight payload where minimal dampening is
preferred, the valves 72 and 74 may be fully open. This allows
fluid to more freely flow between the pairs of dampeners 40
and 44, and 42 and 46, providing relatively little dampening.
For a heavy payload, the valves 72 and 74 may be partially
closed. This restricts flow of fluid between the pairs of damp-
eners which increases dampening. The valves may also be
fully closed during set up, so that the top plate is virtually
rigidly fixed in position relative to the bottom plate, and
relative to the dolly or other support.

With the valves 72 and 74 providing a desired amount of
dampening, when the top plate 18 is displaced from level due
a shock or vibration impulse, the springs 34 act to quickly
return it to level. The dampeners dampen the initial displace-
ment and also the return movement, and help to reduce or
avoid overshooting or resonance.
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Referring to the elements shown in dotted lines in FIG. 10,
it is also possible to provide a separate valve 72A on each
individual dampener. In this alternative design no fluid lines
between dampeners are needed. Rather, a valve on each
dampener may be provided, for example with a visual number
scale. The dampening of each dampener may then be indi-
vidually set, with the dampeners typically adjusted to the
same numerical setting. Although this design requires adjust-
ing four separate dampening elements, as opposed to only
two with the design shown in FIGS. 1-13, it may require fewer
components. In addition, combined spring/adjustable damp-
ener components 42A may be used, typically with four of
them equally spaced apart at 90 degree intervals, for example
by combining a spring 34A into a dampener 40 as shown in
dotted lines in FIG. 4.

As shown in FIGS. 11-13, each spring 34 may be initially
compressed for installation between the plates 16 and 18 by a
spring screw 98 extending through the spring cap 36 and
threaded into the spring foot 32. This allows the spring 34 to
be easily compressed from an unloaded condition shown in
FIG.11,to acompressed condition shown in FIGS. 12 and 13.
The spring screw 98 holds the spring in compression while
the spring assembly is installed between the plates. The
spring screw 98 is then removed leaving the spring in com-
pression between the plates.

Thus, a novel isolator has been shown and described. Vari-
ous changes and substitutions may of course be made, with-
out departing from the spirit and scope of the invention. The
invention, therefore, should not be limited, except by the
following claims, and their equivalents.

The invention claimed is:

1. An isolator, comprising:

a top plate attached to a bottom plate via a universal joint
that allows the top plate to pivot about two mutually
perpendicular axes relative to the bottom plate;

a camera attachment fitting on the top plate;

first and second fluid dampeners spaced apart from each
and attached to the top and bottom plates, with the first
and second fluid dampeners connected via first and sec-
ond fluid lines to a first valve, wherein the first valve is
configured to adjust an amount of flow between the first
fluid dampener and the second fluid dampener to adjust
an amount of damping and

first and second spaced apart springs between the top and
bottom plates.

2. The isolator of claim 1 having third and fourth dampen-
ers, with the first, second, third and fourth dampeners equally
spaced apart, and with the third and fourth dampeners con-
nected via third and fourth fluid lines to a second valve.

3. The isolator of claim 1 further including third and fourth
spaced apart springs, with each spring having a spring foot
attached to the bottom plate.

4. The isolator of claim 1 with the universal joint including
an axle ring having a pair of lateral axles aligned perpendicu-
larly to a pair of longitudinal axles, and with the lateral axles
pivotally attached to a pair of lateral arms on the top plate, and
with the longitudinal axles pivotally attached to a pair of
longitudinal arms on the bottom plate.

5. The isolator of claim 2 with a ball swivel on an upper end
of' each dampener, with the ball swivel fitting on each damp-
ener having an inner ball pivotally supported within a collar,
and with a fastener extending through a hole in the top plate
and into the inner ball, and a set screw in the top plate securing
the collar to the top plate.

6. The isolator of claim 2 with each dampener having a
piston movable in a cylinder, and a single fluid port in the
cylinder.
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7. The isolator of claim 2 with the first valve attached to the
top plate and the second valve attached to the bottom plate.

8. The isolator of claim 2 with the first valve adjacent to the
third dampener and the second valve adjacent to the second
dampener.

9. The isolator of claim 2 with the springs aligned on a first
diameter and the dampeners aligned on a second diameter
larger than the first diameter.

10. An isolator comprising:

a top plate;

a bottom plate;

a pair of lateral axis arms attached to the top plate;

a pair of longitudinal axis arms attached to the bottom

plate;

an axle ring having lateral axles pivotally attached to the

lateral axis arms, and longitudinal axles pivotally
attached to the longitudinal axis arms, to allow the top
plate to pivot up to +/-15 degrees about lateral and
longitudinal axes relative to the bottom plate;

four or more spring elements compressed between the top

and bottom plates;

first and second fluid dampeners spaced apart from each

and attached to the top and bottom plates, with the first
and second fluid dampeners connected via first and sec-
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ond fluid lines to a first valve, wherein the first valve is
configured to adjust an amount of flow between the first
fluid dampener and the second fluid dampener to adjust
an amount of damping;

third and fourth dampeners spaced apart from each other

and attached to the top and bottom plates, with the third
and fourth dampeners connected via third and fourth
fluid lines to a second valve;

a camera attachment fitting on the top plate; and

an isolator attachment fitting on the bottom plate.

11. The isolator of claim 1 with the first spring and the first
fluid dampener combined into a single first spring/adjustable
dampener unit, and with the second spring and the second
fluid dampener combined into a second spring/adjustable
dampener unit.

12. The isolator of claim 11 further including third and
fourth fluid dampeners spaced apart from each and attached
to the top and bottom plates, and a third spring and a fourth
spring between the upper and lower plates, with the third
spring and the third fluid dampener combined into a single
third spring/adjustable dampener unit, and with the fourth
spring and the fourth fluid dampener combined into a fourth
spring/adjustable dampener unit.
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